Abstract. The valid distance range of the reader of 13.56MRFID card reader is obtained through the theoretical inference and actual measurement of the reading distance of the RF card reader according to ISO14443A and ISO15693 protocols, and the mathematical modeling is made to obtain a more accurate effective distance The model can provide a reliable theoretical support for the layout and leakage rate of RFID card readers.
Introduction
As smart devices reach every household, low-power, reliable radio frequency technology has been widely used, from ID cards to bank cards, access control cards to bus cards, etc., are used in radio frequency identification technology. [1] RFID system has also been greatly improved, especially the high-frequency (13.56MHz) RFID reader because of its small operating voltage, antenna radiation range of light, passive tags, etc., has been the most widely used, is expected to become the future Logistics system, intelligent hospital, unmanned supermarket, intelligent parking lot information transmission short distance one of the best programs. [2] 13.56MHz Radio Frequency Identification (RFID) At this stage, the biggest difficulty is the high leakage rate and the high cost of labels, which have not been widely used by Wal-Mart Stores. However, due to its omnidirectional antenna identification, the transmission process has a high degree of encryption and is not fragile Bad and many other advantages, is considered most likely to replace the bar code at this stage. The basic working principle shown in Figure 1 below. This project through 13.56MHz card reader decoding principle, the principle of antenna transmission for a detailed analysis of the 13.56MHz card reader in the more representative of ISO14443A and ISO15693 protocol RF card reader to measure the actual distance measurement, Found it effective.
The range of card reading is oval, and the blind area is more regular. The model established by this result shows the range of valid reading of 13.56MHz card reader more accurately. Under the condition of multiple card readers, this model can be used Effectively reduce or even eliminate.
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Fundamentals: MFRC522 13.56MHz RF reader is more representative of a product that uses the ISO14443A protocol, operating voltage 3.3v, is a typical low-power radio frequency identification card reader. The card reader farthest distance of 5cm. The working mode of the antenna is inductive coupling, that is, the card reader generates a 13.56 MHz signal, amplifies the power by an antenna RC oscillation circuit, and forms a magnetic field in the antenna near field. The card entering the magnetic field obtains energy from the alternating magnetic field and activates Card, send card information to the card reader. Specific workflow as shown in Figure 2 . 
Coil magnetic field strength
Combined with the basic principle of inductive coupling, the simulation shows that the magnetic field formed by the antenna is elliptical. [3, 4] When the circular coil into the current of alternating current I, the magnetic induction at each point of the intensity of the following formula can be calculated like Figure 3 . This project measures the magnetic field radiated by the antenna under the normal operation of the 13.56 MHz MFRC522 card reader. The measuring method is as follows: the card reader is erected vertically, the card reader is moved up and down vertically with the horizontal plane whose center is the reference surface, Respectively measured the distance are the most effective card. Measurement device placed as shown Figure 4 . Through the data analysis and processing and 3D modeling in MATLAB, the distribution of the magnetic field generated by the antenna under the normal working condition of the half-plane of the card reader is obtained. As the picture shows in Figure 5 . Through this graphical analysis shows that, RC522 card reader overall effective oval-shaped card, but the blind spot appeared at some points.
ISO15693 Protocol Reader
RFID reader under the ISO14443A protocol are generally about 10 centimeters away from the distance, for intelligent parking information collection vehicles, unmanned automatic identification of goods in the supermarket and other application requirements and cannot be met. The ISO15693 agreement under the effective power of the reader can reach seventy centimeters, increasing the power of the reader is even expected to reach one meter. [5] This has greatly increased the range of applications for RFID readers at 13.56 MHz. As early as 2005, the US retailer Wal-Mart had asked its top 100 suppliers to adopt RFID technology in their product labels. [6] With RFID technology, Wal-Mart can detect the product information in real time, which greatly enhanced the supply chain efficiency of Wal-Mart, However, because RFID technology standards were still not perfect at that time, the production cost of RFID tags was high, and the high RFID label leakage rate led to the full development of RFID in Wal-Mart's supply chain. Today, the price of RFID tags has dropped to a few cents from the first generation of $ 1.25 in 2003, [7] and the high cost of labeling is no longer a problem, and with the continuous improvement of RFID protocols in recent years, RFID technology has made rapid progress Development, this project through in-depth study of the effective distance of medium-power card reader produced by Guangzhou East Core Technology Co., Ltd. under ISO5693 agreement, found and mastered the valid card reading range and card reader blind zone of the card reader under the ISO15693 protocol.
The appearance of the medium power card reader under the ISO5693 protocol is shown in the following Figure 7 . This project selected reader application parameters are as follows:
Working The antenna is 80cm long and 45cm wide. By using this card reader and a card reader with a length of 8.5 cm and a width of 5.5 cm, the effective reading range of the card reader under normal working conditions was measured. After data processing and analysis and construction in MATLAB Model Analysis. The card reader for the most effective distance from the reader antenna vertical center 68cm. Specific data is as follows. Figure 7 shows the data for the 30cm height from the vertical plane of the antenna in a 5cm for the smallest mobile unit test results. As shown in Figure 10 , in the plane 30cm high from the vertical plane of the antenna, the overall reading range of the antenna is rectangular. Within the rectangular area, two blind spots appear in total, one is an ellipse of different sizes The formation of closed oval ring, a closed loop formed by two different green coils. Figure 9 data acquisition methods and methods of data and Figure 7 is exactly the same way, the picture shows the same law, but with the antenna from the horizontal plane of the vertical distance increases, the card reader to read a wide range Basically the same, a large area of blind gradually become larger.
When the vertical distance from the horizontal plane where the antenna is located reaches 60 cm, the effective range of the card reader card becomes drastically smaller and the blind spot disappears. The project from the ISO5693 protocol reads the tag reader data from the effective range of the data read within the scope of the inner loop data to do the three-dimensional map as shown in Figure  XI . Through this perspective view, you can intuitively read the range of the tag reader to read the top of the range of the first become larger and smaller after the law, which enclosed two blue coil ring area for the blind zone, blind zone ring Figure 10 also shows that the diameter of the first larger, then smaller. Vice versa, it can be seen that the effective range of the card reader to read the label also applies the range just below the antenna vertical to the rule shown in Figure 11 , that is, the ellipse. 
Conclusion
Through the research on RFID reader of 13.56MHz, especially the research on the effective range of its reading tags, this project discovered the blind area problem of RFID reader when reading the tags, This will make it possible to better apply the 13.56MHz RFID reader in the future and provide an important basis for the future layout of a 13.56MHz RFID reader. [9] 
